In recent years, policy makers have demanded increasing accountability of research funds that support programs of national concern, including agricultural research. I Interdisciplinary teams of social and biological scientists have responded by developing methods for assessing priorities of research projects. These priority-setting teams frequently set research goals after accounting ex ante for the costs and benefits of research programs. The costs of developing new breakthroughs are typically based on the expenditures required to undertake different types of research and the expected length of time it will take to make the breakthrough. Researchers calculate the benefits by assessing how new technology will affect each unit of production (e.g., the yield increase on a hectare of land) and guessing the extent of diffusion of the breakthrough. Prioritization exercises devote much effort to eliciting opinions from scientists on the expected research costs and productivity gains.
In recent years, policy makers have demanded increasing accountability of research funds that support programs of national concern, including agricultural research. I Interdisciplinary teams of social and biological scientists have responded by developing methods for assessing priorities of research projects. These priority-setting teams frequently set research goals after accounting ex ante for the costs and benefits of research programs. The costs of developing new breakthroughs are typically based on the expenditures required to undertake different types of research and the expected length of time it will take to make the breakthrough. Researchers calculate the benefits by assessing how new technology will affect each unit of production (e.g., the yield increase on a hectare of land) and guessing the extent of diffusion of the breakthrough. Prioritization exercises devote much effort to eliciting opinions from scientists on the expected research costs and productivity gains.
Since farmers' perceptions (i.e., knowing the willingness of users to adopt a new breakthrough) are important in influencing ultimate adoption, priority-setting teams also allocate resources to elicit opinions from farmers on their willingness to adopt potential new technologies. In this regard, on-farm participatory research is pursued by agricultural scientists as a problem-oriented approach to agricultural research that diagnoses the conditions, practices, and problems of a particular group of farmers and designs a research program that addresses them.
2 A key part of any such program is that experiments are to be conducted on fanners' fields under fanners' conditions and management. Scientists evaluate these experiments using criteria that are important to fanners, and the results are used to formulate recommendations that will contribute to the formation of specific policies. On-fann research studies have shown that fanners are interested in assessing potential new breakthroughs and that they spend time searching for new farming methods and processes. 3 Since farmers daily confront the requirements of their production and marketing activities, generally they also are capable of weighing different options, even if somewhat abstract, as long as the new technologies are clearly defined. 4 Fanner input in ex ante technology evaluation and priority setting is crucial for maximizing the benefits of investments in technology research. 5 Diagnostic surveys are often used in the first stage of on-fann research as a means of eliciting fanners' needs and constraints and for identifying the technologies that would be appropriate for on-fann experimental work. Diagnostic surveys, while useful in capturing the potential demand for a particular technology at the community level, have often failed to identify the fanner-specific characteristics that influence technology adoption. This study reports on a ranking method of eliciting fanners' interest in new technology and identifies ex ante farm-level constraints to adoption. What we propose is in line with the spirit of previous diagnostic studies, but it is designed to capture the likelihood of adoption through a more cost-effective method. Apart from interviews with the fanners, which are common practice in on-fann research, we deem the ranking approach practical for establishing econometric relationships between the preferences of farmers and their socioeconomic characteristics.
The study's research objective is to understand how fanners view the new technologies that agricultural scientists are producing before these technologies are released for trial or extended to the farming community. We conducted a four-country study in 1995-96 to elicit and examine the technological preferences of fanners, using an experimental voting (ranking) method that allows for reasonable quantitative estimates of preferences and the socioeconomic determinants of adoption. In particular, the study seeks to discover which of four post-Green Revolution technologies currently under research would most likely be adopted by Asian fanners, and why: higher-yielding varieties (HYV); higher-quality varieties (HQV); a laborsaving mechanical stripper-harvester (MH); or a simple, environment-friendly method of integrated pest management (IPM). The objective of this article is to provide a method for supplementing current research priority-setting procedures-not replacing them.
The article is organized as follows: Sections I and II describe the general approach of the study and the survey process and briefly discuss the technologies offered to the farmers. Section III provides a record of the overall rankings of sample farmer preference for technology. In Section IV we raise some hypotheses about the expected relationship between farmer and household characteristics and technology preference and use logit analysis to measure the willingness of households to adopt new technologies. In the final section, we discuss the results of this study and we present conclusions and policy implications.
I. Eliciting Preferences for New Technology Adoption-
The Method To hear the farmer's voice for technological preferences. we followed two key steps: selecting the technologies for assessment and creating an informative and relaxed environment so that farmers will freely express their thoughts on what new technologies they want and why. Technology selection involves choosing a set of new technologies that address the needs of farmers and are close enough to the farmers' current farming systems so that changes due to adoption would be marginal, not catastrophic.
The first step in the fieldwork entailed selecting a sample of farmers. Working in Asia's main irrigated rice bowls, researchers drew samples of farmers at random from four to six villages in each country. The research team conducted their surveys in the Luzon plain in the Philippines, the lower reaches of the Yangtse Valley in China, the Mekong Delta in Vietnam, and the state of Tamil Nadu in India. The growing conditions in each set of sample villages shared several key characteristics: all were suitable for two-season rice, each had well-developed irrigation facilities, and nearly all had rich, loamy soils. Within each region, the selection process stratified the sample on the basis of per capita income and transportation infrastructure to ensure a good cross section of farmer participants. For example, in China, researchers used secondary statistics to rank sample townships and villages by income and road access and chose sample areas randomly from the upper and lower halves of the ranking list.
On the day of the voting exercise (which took about 1 day per village), with the help of local leaders the research team convened a meeting of the sample farmers. The research team first described the study and made a presentation on each of the four future technological choices. It was made clear to the farmers that the technologies under consideration were only in the experimental stage and that they were asked to participate in an academic exercise to help scientists better understand the views of farmers on the nation's future agricultural research work. Colorful and clearly laid-out posters in the local language illustrated the four technologies. The "instructor," fluent in the local dialect, explained the four technologies, their outstanding characteristics, and the similarities to and differences from current technologies in the field. After the presentation, field-workers set aside time for informal discussion. Farmers and researchers engaged in the first of two dialogues on the merits and shortcomings of the technologies, allowing farmers to raise questions and concerns. Most farmers in every sample site quickly overcame their shyness with the research team and stepped forward to openly express their opinions. During the exchanges, research team members carefully recorded the farmers' opinions and sentiments.
Before farmers formally recorded their rankings, the instructor summarized the important views expressed during the discussion period so that all farmer respondents could hear the same information. The instructor also explained the merits and other features of the four technological choices one additional time. After the second presentation, the field team passed out ballots, and the farmers ranked the technologies from one (the most preferred) to four (the least appealing). The survey team also collected information on the characteristics of the participants' households, such as age, gender, education, farm size, tenure status, and membership in farmer organizations-factors found by many previous researchers to influence technology adoption. 6 Table I presents the summary characteristics of the respondents from the four sample countries.
Finally, technology rankings were tallied and reported back to the farmers and local leaders at the field site. The respondents frequently expressed their appreciation for being included in the research and being given immediate feedback on the results. The team then asked the farmers to express their opinion on the voting results, engaged the group in another discussion, and summarized the findings. A team member recorded the tally and the reasons the farmers gave for the way they voted.
II. Post-Green Revolution Rice Technologies
The post-Green Revolution research agenda varies strikingly from those of earlier years. In the 1960s, during the first years of the global effort to raise productivity and meet food security needs, raising yields and increasing output stability helped meet most nationally and internationally announced food-sector goals. After several decades of rapid development, urbanization, and liberalizing world markets, producers' demands on research establishments have changed dramatically. While farmers in land-scarce regions certainly would like to continue to see output-increasing innovations, laborsaving demands are now emerging in many areas. 7 In addition, rising incomes and new trading opportunities are factors that induce a demand for higher food quality. Increasing competitiveness of the cereal crops sector and emerging environmental concerns are driving up the need for input efficiency-enhancing technologies, and increasingly sophisticated research methods are creating knowledgeintensive technologies.
In consultation with scientists in the International Rice Research Institute (IRRI) and National Agricultural Research programs (NARS), we targeted technologies that were most likely to fulfill the newly emerging needs of farmers in the twenty-first century and to respond to emerging land and labor shortages and market signals. We also chose applied technologies with observable private and social benefits. IRRI scientists projected that the innovations could be ready for field trials and preliminary dissemination for commercial use within the next 5-10 years. They selected a new high-yielding rice variety as representative of a technology that would be in demand in many land-short Asian countries. A highquality rice variety was offered to those producers who preferred an output that would command a higher market price or that could satisfy more selective taste preferences in the farmer's own household. A simple IPM scheme promised pesticide and labor savings and to promote environmental awareness. 8 A mechanical stripper-harvester was offered to address the needs of farmers who desired a longer-term laborsaving innovation.
High-Yielding Variety (HYV)
The new high-yielding rice seed is patterned after the new plant type that the IRRI and NARS are developing in Asia. The main characteristic of the new variety is its superior yield potential, expected to be 9 tons per hectare in farmers' fields, which is 20% above the current average (approximately 7.5 tons per hectare). During the field presentation, farmers were told that hypothetically they could adopt the new variety without any penalties or costs in terms of additional labor or current inputs. Maturation periods were defined to be the same as for current varieties so they could fit the new variety into existing cropping patterns. 9 The new variety's host-plant resistance, fertilizer requirements, and other management factors did not differ compared with current varieties. Most important, the grain quality, although admittedly average grade (neither high nor too low), was the same as that of their most commonly used variety.
High-Quality Variety (HQV)
This type of rice was purposefully designed to have all of the characteristics of the current varieties, differing only in its quality. Researchers told farmers that they would benefit primarily from the new variety either because it tasted better-if they were to consume their own productionor from the higher price it would yield in the market. The price premium was hypothesized to be 20% higher than the current market price. An example was given in terms of local currency. For example, in China farmers were told that if the current price of paddy was 1.50 yuan per kilogram, the new variety could command 1.80 yuan per kilogram-0.30 yuan higher. Since all other input levels are the same as the farmer's current variety (and by extension, the prototype HYV technology), there was no trade-off in terms of profitability. The HYV yield is 20% higher than that of the yield current and it sells for the current price; the HQV sells for 20% more than the current price with yields equal to those of current varieties.
Integrated Pest Management (IPM)
The prospective IPM technology can be explained by one simple rule: "do not spray insecticides for the first 40 days after transplanting." 10 The basic idea of this pest management technique, directed primarily at the control of leaf-eating insects, is that current rice varieties used by farmers have adequate insect resistance; fields contain enough predators that, even if sizable insect pest populations invade fields in the period following transplanting, crop damage will be minimal. New research has shown that the plant compensates in a number of ways for most damage inflicted by leaf-eating insects early in the season. II Less spraying also allows for the growth of beneficial predator populations (e.g., spiders) that contribute to the control of harmful pests. To implement this technology, farmers were told they could use current varieties already in the field and that they could adopt the new method on part of their field if they first want to experiment with the technique. Diseases must be treated in accordance with current practices, such as spraying fungicides, and so forth. Farmers were told that with the implementation of the new practices, they could save 2-4 sprayings per season (1-2 in the seedling bed and 1-2 in the field after transplanting). (Rice farmers, on average, spray insecticides 5-6 times per season.) On a per hectare basis, farmers could save approximately US$20 and 5 days of labor. Also, drinking water would most likely be less polluted and health benefits would accrue from handling fewer toxic pesticides. In keeping with the design of the research, that is, to offer farmers technologies that would require only marginal changes, this form of IPM only entailed changes in pest control methods for leaf-eating insects rather than full-scale farm management changes that more comprehensive forms of IPM require.
Mechanical Stripper-Harvester (MH)
The mechanical stripper-harvester offers adopters a chance to save labor in the time-consuming harvesting and threshing tasks. Current practices require that rice farmers expend about 30-35 labor days per hectare per season on these tasks. With the aid of this hypothetical machine, which, farmers are told, only weighs about 150 kilograms and is light enough to be moved around all but the steepest rice terraces by two farmers, farmers can harvest and thresh 150%-200% faster. Per hectare labor requirement during harvesting is reduced by 10-15 labor days. Enumerators told farmers that they could purchase the MH for about US$l,OOO and that it was possible to set up financing for cooperative purchases. While the basic MH leaves the stalk still standing in the field, researchers told farmers that an attachment could be purchased (for an additional US$500) to cut down the rice straw (using another pass and, hence, labor, through the field). Farmers were also told that custom teams offering fee-based services to them could use the machine.
III. The Vote Tally

High-Yielding versus High-Quality Varieties
Sixty-seven percent (269 out of 401) of the farmer respondents preferred the HYV technology, and an additional 20% (85 farmers) ranked it as their second choice (table 2). The overall average ranking was also highest for HYV, with a mean rank of 1.52 across the four countries (see table 3 for details on the average ranking received for each technology that was offered).12 The high-quality variety was the second most preferred technology by farmer respondents but was third overall with an average rank of 2.92. The relatively low average ranking given by Indian farmers (3.62) kept this seed-based technology from beating out IPM for the overall second place. t India study had five choices of four, so rank of least favored technology is five.
Apparently with respect to HQV technology, the farmers who were sampled often believed high quality will not actually translate to higher prices. Most farmers, especially in India and Vietnam, were concerned that the market for high-quality grain was still thin, and in China, government procurement stations historically have not rewarded quality. Even if a new HQV initially brought a premium on the free market, many farmers feared that the premium would disappear when other producers adopted the same variety. In the end, farmers voted overwhelmingly for HYVs over HQVs.
Votes for and against Other Technologies
Rankings for the technologies show that farmers had close interest in how new technologies could affect their use of inputs, capital, and labor. Integrated pest management received twice as many first-place votes and slightly more first-and second-(combined) place votes than HQV (table 2, col. 3). Respondents from some countries, however, particularly the Philippines and China, held extreme views, either ranking the new IPM technology first or having no inclination for adopting it and ranking it last.
Assessing its advantages, some farmers are convinced by IPM's considerable cost savings (10%-15% of total variable costs), whereas other respondents were drawn by other features. In one Chinese village where a factory employs nearly all of the local residents, a laborsaving technology such as IPM was welcomed, as it would allow the farmers more time for off-farm activities. In contrast, other respondents viewed traditional pesticide use as an affordable insurance policy. Although convinced IPM technology would probably work in most years, some farmers believed that applying pesticides is worth the yearly expense, even if only effective in stopping a disastrous crop loss once every 10 years or more.
Only about 20% of the respondents ranked the MH technology as either first or second choice (table 2, col. 4), giving it the lowest overall average ranking of 3.56 (table 3) . Many initially lauded the MH's ability to reduce the time needed for agricultural harvesting and threshing. Most respondents did not mind doing field tasks outside an off-farm work period, but transplanting and harvesting absorbed a family's complete attention for several weeks at a time, often requiring that wages or business income be sacrificed. Under these circumstances, an expensive MH is still seen as a potentially profitable investment.
Although the concept of mechanical harvesting was welcomed, farmers suggested improving the design of the presented MH prototype. Farmers are concerned that, because the machine did not automatically cut and remove the rice straw from the fields, most of the labor saved from adopting it would be offset by the performance of these tasks. 13 So while MH as a labor-saving technology could have been in high demand, its design, as presented to the farmers, made it less attractive. Such information needs to be conveyed to researchers, both to avoid a mistaken impression about the demand of farmers for labor-saving innovations and to convey to them the farmers' specific suggestions that should be incorporated into subsequent product redesigns.
IV. Determinants of Technology Preferences
The raw rankings for new technologies are almost identical across the Philippines, China, Vietnam, and India, but the choices among farmer respondents in each country ranged widely. Farmers did not universally cast their first-place vote for HYV; many farmers also did not rank MH technology last. In fact, some farmers favored MH technology and liked HYV the least. In this section, the determinants of preferences are examined, given the potential welfare impacts of new technologies.
14 If research prioritization exercises incorporate the results of farmer voting, knowing what subsector of the rural economy would most and least prefer a certain new technology could aid research targeting and strategy design. First we establish some hypotheses regarding preferences and individual and household characteristics and then use logit analysis to quantify these relationships.
Hypotheses: Farmer Traits and Preferences
Earlier research on technology adoption and our field experience provide a set of a priori hypotheses on what group of farmers will prefer which kinds of technologies (table 4).1:1 One common finding is that wealthier and more educated farmers lead in technology adoption. With lower risk aversion and better ability to judge the merits of a new technology, these farmers prefer more profitable, though somewhat more risky, technologies. When two technologies have equal income-earning opportunities (as in the HYV and HQV trade-off case in this study), farmers would be + + more likely to adopt the relatively less risky one. Everything else being equal, the HQV's premium might be more risky for the well-educated farmer, since markets are only recently emerging and quality premiums have yet to be observed as prominently as one would expect in a more developed market economy. For this reason, better-educated farmers would be more willing to adopt HYVs over HQVs (table 4, row 2, cols.
1-2).
When faced with the prospect of radical technological change, younger as well as better-educated farmers are expected to be better able to objectively judge its merits. 16 For example, older farmers typically laughed when the presenter explained that a new IPM technology would require no spraying against leaf-eating insects in the first 40 days. Younger farmers, who are likely to have inherently fewer biases and be more open to a different technology, would be expected to adopt IPM at higher rates (row 1, col. 3). Likewise, farmers of higher educational attainment would better understand the complicated biology of IPM and be more willing to try the new method (row 2, col. 3).
One would expect farmers with relatively higher opportunity costs and larger land sizes to have certain technological biases.I? For example, farmers with relatively large tracts of land might demand more laborsaving technologies, like MH (table 4, row 3). However, farmers of larger tracts are likely to be more experienced and more interested in farming as a full-time job, a characteristic that might make them less interested in laborsaving technology, if such a technology increased cash costs. In some cases, farmers of small tracts may prefer laborsaving technology if it will reduce on-farm family labor commitment and thus allow the household to pursue more lucrative off-farm opportunities.
The gender of the farmer also is likely to affect household preference for technology, particularly in rural societies where men and women play different roles. 18 However, there is not much theory and previous research on which to base such hypotheses (table 4, row 4). For example, if the man is in charge of marketing the family's grain and the woman is in charge of managing household stores to ensure family consumption, one might expect that men would prefer HQVs if there were markets that provided steady quality premiums. Women, by contrast, especially in poorer areas, may have a preference for HYVs, since increased output of even admittedly poorer quality grain might better refill household rice stocks.
Logit Analysis and Its Results
For a more precise evaluation of the determinants of farmers' technological preferences, we specified a series of four equations. We chose the logit approach because the dependent variable is binary; it is assigned a value of one if the technology is the most preferred choice, zero if not. 19 We also tried alternative estimators (e.g., probit and multinomiallogit), and the results were largely robust to the econometric technique.
As discussed above, technology preferences are hypothesized to be a function of individual and household characteristics, such as gender, age, wealth, educational attainment, and farm size, among others. Not all of the explanatory variables are relevant to sample farmers in the different countries, so sets of equations are run separately for each country. For example, farmers in the Philippines, Vietnam, and India can be grouped into farmer-owners or farmer-tenants. In China, this categorization of farmers is not relevant, since all land is still held by the collective and allocated to farmers for cultivation purposes; farmers do not pay rent or hold mortgages but are required to sell a certain amount of their harvest to the state at below-market prices. Similarly, farmer organizations do not exist in China, while preliminary interviews indicated that participation in cooperatives in the Philippines, Vietnam, and India might be an important determinant of technological preference. Village effects are controlled for in each country by including village-specific dummy variables.
The results of by-country sets of logit regressions are reported in full in appendix tables AI-A4. The regressions performed relatively well. Adjusted R-squared statistics from ordinary least squares versions of the equations ranged from 0.40 to 0.74, revealing a fairly good fit of the specified equation to the cross-sectional, individual-farmer data. Many of the signs conformed to a priori expectations and were consonant with the descriptive results and field observations. Results from alternative specifications of the model showed that most estimates of the coefficients of the variables were relatively robust to functional form and the model's final choice of variables. Table 5 summarizes the results for each of the main technologies. For conciseness and to facilitate comparisons, the table displays only the signs of significant coefficients for each of the countries, that is, those with t-ratios greater than 1.60 at the 10% level of significance.
Preference for HYV. Education appeared to be the most important determinant of preference for HYV (table 5, panel A). All else held constant, more educated farmers in the Philippines and China (and to a lesser extent India) voted for HYV as their top-ranked technology. While this seems to be a counterintuitive result, it is likely that bettereducated farmers may be more familiar with the operation of local grain markets and do not believe that quality premiums can be realized or sustained, which reduces their interest in HQVs. More educated farmers also stated familiarity with producing and marketing HYVs and often believed that more time on marketing activities would be needed if they were to be able to take full advantage of growing and selling HQVs.
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A high-school-educated farmer expressed that access to large volumes of grain, regardless of quality, was important, since a sharp-minded farmer would be able to manage it in a way most beneficial to the household. For example, the farmer could use grain for feed if hog prices were high, store it for future sales if prices were expected to rise in the future, or keep it for consumption if purchase prices or access to grain on markets were tenuous. It is interesting that in Vietnam less educated farmers preferred HYVS.
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Preference for HQV. Different impacts and different factors characterize the results of the preference for HQV equations (table 5, panel B). Education also remains a significant and consistent determinant of technology preference for HQV (row 3). The negative signs of the coefficient, however, indicate that less educated farmers prefer HQVs, the reverse of the HYV case. This result confirms the findings that highly educated farmers prefer HYVs over HQVs because they are better able to gauge market sensitivity to large volumes of high-quality grain (believing the price premiums will quickly disappear after the variety becomes fairly widespread). Less educated farmers may not understand or believe the argument that immature markets will not provide as many benefits to farmers, as the proponents of providing farmers with higherpriced rice would expect.
In individual countries, other determinants of preference for HQV stand out (panel B). Older female Filipina and male Vietnamese farmers preferred HQV.
Preference for IPM. As expected, education is a positive determinant of the preference for IPM, especially in the Philippines and China (table 4, panel C). Ironically, however, IPM technology was so simple that many of the farmers had trouble comprehending the rationale underlying the new method. Farmers were told that their current pest control methods were inefficient. There were repeated attempts to explain more about the technologies and possibilities for partial adoption-that the technology was only for leaf-eating insects, that the current varieties had sufficient resistance to combat these pests, and that farmers could experiment on a small part of their farm. However, it seems that only the more educated farmers were able to process the information and realize that such a technology would be desirable if it delivered what was promised.
Besides education, only age and job type in China and land tenure in India are found significant in making IPM the most preferred technology. In China, younger (more open-minded) farmers with off-farm jobs voted IPM as the most preferred technology, ceteris paribus. In India, owners, not tenants, were more willing to adopt IPM. Both results are consistent with the hypothesis that less risk-averse farmers, either because they had substantial assets or alternative income-earning possibilities, would be interested in this technology that was perceived by many to be quite risky.
Preference for MH.
As might be expected, farm size was an important determinant in the choice of MH technology. It is somewhat surprising, however, that in the case of China and India it is farmers of small tracts, not those farming large tracts, who prefer the harvesting and threshing technology. Contract operations for land preparation, transport, and so forth already exist in these countries, and farmers of small tracts have been able to take advantage of these machines without having to purchase them. In Vietnam, however, primarily farmers of larger tracts prefer MH technology. The Mekong Delta of Vietnam faces severe labor shortages in rice production, and the demand for small farm machinery has always been very highY Farmers of large tracts have traditionally used machines for their fields and have also provided contract services to the farmers of smaller tracts.
V. Conclusion
Complementary to current on-farm research strategies, farmer voting is a simple and cost-effective mechanism for eliciting farmers' preferences on forthcoming technologies and then using the results as an input in research priority setting. Voting is an unambiguous method for quantitatively assessing the large number of choices faced by farmers across a wide range of agroclimatic and socioeconomic conditions. Using limited dependent variable techniques, one can also identify the socioeconomic factors that determine farmers' preferences, or lack thereof, for particular technologies. The limited dependent variable methods also can be used to identify differences in farmers' preferences by agroclimatic and biophysical factors.
The results of this study indicate that farmers have strong preferences for certain technologies and are ambivalent about others. In most cases, their preferences are driven by the need to conserve scarce factors of production or to maximize farm income. The results are consistent with the induced innovation hypothesis. The determinants of farmers' technology preferences are also consistent with the findings of the adoption literature in terms of the importance of education, farming experience, farm size, and gender.
Farmers are also capable of commenting on the design of particular technologies and suggesting changes that would make such technologies and innovations more appropriate for their needs. Taking farmers' input on technology design seriously would accelerate the ultimate adoption of new technologies. However, substantial further work is required to systematically elicit farmers' views on current technology design and desired modifications.
The methodology proposed in this study for eliciting farmers' preferences is easily transferable across crops and across continents. The voting methodology, however, is not without its limitations, and the following concerns need to be taken into account in the design of similar studies. The ability to transmit information in a way that captures the essence of the proposed technology is crucial for eliciting useful information from the farmers, and "instructor bias" must be avoided. It is also important that the proposed technologies are relevant to the agroclimatic conditions and the farming systems in the study sites. In addition, close collaboration between social scientists and biological scientists is essential to ensure that the choice of proposed technologies matches the farming conditions in the study areas. While the voting techniques work well for seed-based and mechanical technologies, they may be harder to use for less well-defined knowledge-based technologies. Information on knowledge-based technologies is difficult to transmit through the lecture or poster format that was used in this study, especially to poorly educated farmers. Moreover, the social benefits of knowledge-based technologies usually tend to be larger than private benefits and thus they tend to be undervalued in such an exercise.
Voting exercises are not a stand-alone activity; they should be considered as an integral part of the diagnostic phase of farmer participatory research. These exercises ought to be followed up with on-farm research that channels more effectively farmers' input into agricultural technology innovation and adoption. 
Appendix
Notes
• ized urban rice markets among the four sample countries) and Vietnam, with its recent orientation toward export markets. Second, in the Philippines it is women who typically are responsible for household grain marketing, whereas in Vietnam it is men who have this responsibility. Those who are most knowledgeable about markets in countries that have more quality-oriented markets prefer HQVs. 22. Pingali, Hossain, and Gerpacio (n. 7 above). 23. In China, the discussion clearly pointed to the problem of straw being left in the field as the reason why farmers of large tracts shied away from voting for a technology that a priori may be useful to them. They explained that if the MH leaves all the straw in the field, tight rotations and large volumes of dry matter preclude a strategy of incorporating the straw into the soil. There is no way that such a practice could be sustainable. Instead, farmers of large tracts were concerned that they would be forced to purchase the attachment for knocking down the straw and spend time and labor clearing the field, operations that would offset the main advantage of the new technologies. Farmers of small tracts were more willing to spend time to remove the straw by hand, since it would not take much labor, and straw was needed for fuel and bedding for livestock. In China, researchers working on harvesting technology could benefit from ex ante farmer voting exercises, since they should have learned not that labor saving is not important but that the technology as designed did not overcome an important farm-level constraint.
